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THE ART AND SCIENCE 
OF VISUAL ILLUSIONS 

NICOLAS WADE 
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v 



\o Jffu- 

n ^j-floJljili-^ 

y\ \ - \ 

Yd ^ULLuiaJI ^j«ViH e^jUa T«. 1 

0^ 4a^o"iU JnxMl £ jLmII if . "V 

<H fe r AJIC*ilj»ari,i.'Y 

^ (>tjUI jLuaoJJj 43a!»U1 j^hoil o - \ 

\TV Uloll ^5jj C*.«au»U 1 - \ 

CttuaJU .fajba. V- > 

\AV i*^* 11 t^ 1 ^ A.- ^ 

m iueila.^-^ 

■ 

Y»\ Jji.o'^ll ^lAg^l- Y 

Y»r «U»i« * - Y 

Y • o jjj a i » dj.M.uQ » jkUjVJ Y - Y 

YYV fUj*l cabjtei r- Y 

YTo ajbaJkoXlj jUjSMI^.^.MJ JttJfll t - Y 

Y*o iijwOAJI ^UjVi-Y 1 

YiV > _r 

YtV ijjwajJI jkU^I Y-r 

ym i-.jsjai jisjivi r-r 

p«ia^f ^s^aji ^atui t - r 

rw i^iiiJi «-r 

m u&aI^a 




WfjAJ jZfi u*<J* \+y** {jft & Sjs^ V-J SlJ ^iJl ^xJl ^ 

^ f u,Vi of > /u^u^ ^jx^i j^i «ju 

«S>- j-Jl •lyU 01 Jl dLfc ^j^u, . u^yt 4^ ai^JVI ^ 

<tf *fcU o- ba« 0L»*ul f L.I j^tvijj *UUI t Li V*-i^,l 

. 5-Jp L-Ija ^->J| iiiyyi i^iji Ijuj. ^^ji 
J~=- J*a^| VI USLiJl 0>UI <>. fJ JI Iop ^Ul jj, 
*ULdl ^ u o^il ^iM oi^JI . ^1 f U JL^s ^Jl ^jJI^IjJU 

Vl>*™ t> Ji Sj^-j *W ^SUJ J^l l^lsLi! juw, 
«> ^ J 1 *•» V^il ^>!>Jiil i-lj* IjUJl ^ 61 ^ j^Jl ^ 

a«j ^yji v vi .(Victor VasereHy Jfcjju ouji ju^ . o >tfi 



^jioi. at (Nicolas Wade ^ ^V*"> «a> j^Jsj .^uui*^ 

^1 .Ul* l^jj j^JUpf ^ dji^l 6 ^bUI Uju^- J\ 2 ^ r \\ 
J»>±JI ^k; ,y> Las ^1 sijJl i^ju^Ji "itji 




jtft, ^UNI ^ Sjai u_j>t, uj^- ytft jLCit ^oj^il l# ^eM J 
• tSUrf J* jAl^iJl .1* ii> ^ aj a olfc^y p^, 

tf^l ^Jl iJtP^I JU~ ipys* ^Uof -d, ULJL (0^1**-) 

^ I^ipj^ ^ia ^1 S^a^Jl i^Ji ol^-SiJI jjJ^c* ^\ 



& vb£JI dljU, *yaJl 4-JUJI i^sJl 01 oL-Jl IJL» J trSijJL^ L~y 
5iU« ( f U,l) i-J* 4U^d U IpiJ i^^J^Jl r Ui,Vl OI^J* f lJL^I cyl 

V kS3l <AJ > LJU. Li Lib,- ^ ^ ^ ^iU jj^S J. 
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t IfiL-t ikJ*A\ . OjJuJI OUJNI fUjVl o^-. JUU 

#f Ui*Vl ^ ^1^1 li* w ^ 4;? v-^J^j.W ilu^- ^1 
^ jbU Otj . W ^k. cij ^ ^Uj*AJ i-JUJl oL-ljjJl c^Ji 

^Ss (Geometrical optical illusions)i-*jL^ji Ls^Ji f L»yjH, 

^ jsSSSl ^1 »U* tf^t, yt* £*lsJl Oj_iJl ui^su J N» i_-wNl L^u. 
JS^Jij pjyoJl i^Lpj t> wtf - fUjVi *JU dli dUi ^.j . Ifel* oU-ljjJl 

JL^J CUpj Lytt 0 ydl IJU liA^S-Jl ijlJb ^C-^l* tSJUJU*- 

ub^uijii i^uUi-i Op Artists j-i^t j-JiiiH 01 ^si\j^jA\ 

L*UI Wlj i^ilsJl i^-Jl oil >^>ll «i* J«r ^ vJbsJj . J*^' jf 

v^ji ouij-k^Ni a* JjLs f—Mj (Kinetic Works) 

V-J^H ^Lr^ 1 C^* 5 * U -? Jl fj-> 'Js^ sjfcN J-^ 1 eJL^uj 



r lJL>*-.l p VUill ^-o^Jl f UjVL JI^Vl ^Jpt ^ IfcJi jLit, >jr ip ^-LJI 

^jbt, l^wuj f l>jVi ^iU-^t ^i^j (Optical _ ^j-^) ^Jk^Ji 

JlSLJttt ^ . i^^L^I o-ISjJuJJ ^isai JJjdl ^ oju^; SaJL^u. i_Ji=> 

r ji*JJ ii>^Jl ^ Of J>Jlj (Op Art^j-^Jl jH\ v*JU=; 

,JUJI 01 ^1 . *J Jl f U^U SjiJLjJl y»l>Jl J^cJ 61 iJj-Jl 

^ <U~JI ^1 JsJl IJl* tyol^Jl pip J^b oLjJj_JI O^i) ^ t. i^S 

.oUlj^JVl oAa vi^Jb> UjU ^ .^JU cJU ^ iii 

i*a£*iJl JlS^iVl J*—-! y> *&JLi . L. JS^ ijAiw CyJ c-. ......11 IJ^Jj 

t SJU*!, UjUuu j»J Ji JlSLiVl Jbfc Oii i~-J£«JI ^1 ,/M 

* Jal jj;*^, . Jb^Jl ^^^jdl J*Ma Vte^jtAjb £j*oiJ*Cj* 

viJU^j * i^Ji r Uj% (Op Art^^i oUU cJji^ jjtf 
(Optical illusions) i^-Ji r L^Vi ^\ j-^-Ji 01^ *-~-=Ji ^ 

JjVI j-U-JI f Lj>j!5U ^jL^ JL*- ,y *LJUJI L^-Jl ^1 dlfcj 
0 j$L 0\ iijUJl o-J ■ u o-JJJ' ^ yfJl ^IjWl dyJ^ Sijb 

. (Op Art . ts^i ^Ji j*Ij5 4-U j* 

\1 



ntfjjJl j£kl\ yc~A <g\ ^1 IjUJl 




VU> V^j=Jl O^LiJl Jb^- US' ^1 »U1p jujw 

Ji, > W- cJtf c iUJl 01^* t >~JI ^^Ji iS ^lj\ 
. j>-J! cbU ^ oLJidl Jl iiiU i> jui~J 01 o£~JI ^ *j| oa^ij . >; 
0*^1 ^JjV oUi^*^ V bs3i of Ur,uaVl a* ^ ^ tsa JLi, 



W 



Op Art 



jJLi-L. oU^. ijj^l oUfl^l 01 US' * * JUJL>*y J_JjUI Jj . — " 

t i]iiL»*Jlowi» J* oUU-'ill eJL* ^ JUJI 4_«iJb ^JUI J^lj . I |T«J 

o >iu)i ,J (Established Art) L-bt ^ ->Ji Ui^M w 

ijb Jj«b tS»tU l-i*J f+t**** jf p***-* J> 0j ^t> 

Optical jUtftf-i ^ ^-Jij(Op Art vj^'o* ) p-i o^i uu ^ oUxJi 

^yrfUiJl oju^I JU*Vl 0t <oL-»- ^ «iV c Art 

lj>, oU~*iJl yjb JL. (*_jjt)Ji .^lk^a* j*-/»< JUpI ^aa; 
l^UjyJb* fj, ^ OjJI U- JS\ Ljjl ^ aS>JI opi . O) 0 jJJl 

. UJai^J Ulj» j^SI iJUL. 0i» 0^1 L.I lij-^tflj OU^Ul 
tU«i J»>iJl iUdU : U>JI ^ j^JI ^Vl o-ijJJI f I Ji^-I ^/m&jj 

t sau- oUUji ^-x* j_o ^* 4 »i jubi ? (Op Art) i^j-^Ji ^ai >>u 



J-l jij * i-^^i; it J^t: of > ^ _ 5^^- viCit o >i of J[ 
iia^i JlsLiVl ^ (OP Art) ^>Jl ^ij^- ^Ji ^T^J 
0Vj>; * -uLlJI £. s^iL. jSJl o^UUi JU*Vl ^Jks SI . JlSLiVlj J->>JI 

r UiJ j*b *m oUU-dJ^jt ii^s L*;f jjlj of J~ (OP Art) 

ju*Vi ^ vjb ^f . i*Ji>Ji j** 11 «y >>* </» i^wi (Visual) 

*iJtff *l^-y 4 alj ii^C f f ^ jUi oJi cJtft _ ^^Lj^Jl Ij^SS Jjls, LL^j 

(Op i^oii jupVi f uvyi OjS^-. dus jj aui 
jJtJij . ifeU 1,^2, viiJi ^ ^ oi, sjuuJi Work) 

u> i^Ji ybi^i ^ jjsai jip ^t c^jji ytfi i^vij ^"ifi f iaiu-i 

J£AJI osi Jo^' * illpV! iJL-J iJjNl J^lj-Jl t5-J^-l u-* 3 

jij . ^^ut js^sJL <jd«iJi *i>^Vi J>pj 4_^astj (Figure) (J ^s^\ 

f Uidl ^ v-Jl^JI .A* uUj IjJjU- o** 31 cr^' *LJL* J^JL^ jltl 
p^Jl J*-U ^Jl 0 dUi iJbilj t (O p Art) ^^«JI 



jtt-* uaJ,- ^ £ iUJi W VUi u (Op 1 Artists) 

r*j 0^ 01 i-j^Jl ^%*Jl £-y ^ villi jit. . so* 

^ ^ U U^f ^ ^aJ. ^ 

t/ ^ gfij ^Jl iufcW J\ tsyj jdl dli; i^U Sj^j iJUJi 
g-iUJl vV^J 01 a*, JJa; y?Jl dLU- <$l 0> ^J| juuL. JLSLil 

u oi Lfc» ^ ji j^ji j^j c&Hj>Aj* ij*) -U» cs^y* ^u*. 

OlSLi ^ A2LcJl foUlJI Ol^fcjl ,>u iJfe.*, . 

• ^J-^J hJ^> o^Lku^jf oU^* ^ UjJI ij, ^iUj o ^£3 Uii. 

o-^. oVUJl villi v-IaM Ua^l k^kiJi (V_> ) »j*Jl pJL-i, 

^ «/* 6^ c^i^i^l *J>JI U SJ^Ij U» 

jAi j, (Stereoscopic) s^Xy sjl^ ju^l 

>At JCI, Ul * J 0L,lu3 LJlj OU^jV OL^JU i^L-sJl jj^l 
>»U*. t> ^u ^ ^UJi J^a, ^J, . 1^ .ij^i^ 1^ 5_*.i j| 

. itu^j Ojs; js^ 'utjl. jjl, *\ (Op Artist) ouiJi 

r lliJ! J»p j,> jejja olSTjJuJl ,y S^u^ oL-oJS ol il 

^la,-! ^.4^ ^ijji . ,JUJI j| t>hH\ Jj ^ ^Ul >Jb- 0j* 4-iJ 
J^J^ of J 1 sj ^y us-J^ oLSJx. 

rr 



at crii (t) . <=»^j=Jl fJ -v-Ji f uui <Li (Op 1 Art) 

\j>jaA *^uji v^>ji ^-isjjl. i^uic-i as, Lluj L-jl^ ^yyi "j^ 



Yt 



Gestalt Grouping Principles 



JJ ^ 0>JI II* ^ VI oU^Jl J^- ^UJ J^L. Ul+j Ajl 

^JUiJjj, Maxwertheimer ^ l^-J ^ ol-JVi 
rfcU jiU ^ Kurt Kotfka utjS ^jSj Wolfgang K6hler 

^ . iUljs- J^]«t a| j^i iJljjf &Ui. Ly i-^. cJls - lil Ly ^\ 

JJ » Vloj jSSVl ^^Vf oU-Jl c5^i pjjs ^jj^JI ^ t ^^Jl 
J.>* *^bJl ^kJ ,y ^,^1 J_J «>i . ^jf J-^iu L«iiiU. 

,> Oj-JlkijJl xc^l t iJUJUJu J_i, 5^ wA^y ^jj, 

(V) Edgar Rubin >aI ^UjJi ,juji ui^-f oL-Mi 




jf jjjO *liU- JSLi J* K&i jSU* tSJJl j^wrJl U . Kjte-j 

r-^ 1 u- J*-^ 'J^ 1 ^ t> 

J£~JI 01 Ji*Vl, : Jb-lj 0l" _ o-^lj jj*jJI iUU - o-JL^Jl iL&, ,__u/_» 
J£-Jl xx>^ 01 -L^Jl ^ . jJL^JI j-L,tJl ^ J^_Jl Jl J^^LkJl 

: >-~ap J* Uf, ^lii «c_3 ^-LJJ ^fvi^ apIjujIj jjfcwj-ji 
(j-ibi 01 jjji^iiJl jj^^jJl jLw-Nl IJla.j_.ji_5; *_* 01 L_y 



^^Ji J£_JU . *Jfe- JLp j~_u.Vl j-yiiJl Os^ 1 J 1 

0V (Y-Y->) j£_Jl JLp i^UJl oJla JJkttj . c? sw ^---Jlj J-iUJl aJL»- 
illj-l *__w*ll ^ JLj «_AJS £.j ^ Oe«^lj jj^jll J* *s*l>- 

i« j>L__ J iLUo. t ^jlJL_JI 4 ,^,t,Jl (jj-yj) JLCil 
^JJI cjpi J -*~*+*\y*r\j j^jJl SJL>UL. Oil J~ «_JJLiJl_^ 
^Jb-I 01 . &J*h U LpU c_0- OtjJj >-t ^ jj>>JI «-si 

L^ Uj S y_»Jl VUiiJl J-^Udl ^JLtt c_r JLS, . oL_»_Jl 0L5U 
iJL* J_U, iJL*d ,J t5^f *l>_»-t _JL_»j t j-*iJ t£j-_Jl jj-^l aIJ-1.1 JLp 
t|t JaJji Jij SOJL- 14*«#jj *lj*r-Vl <JL* J>L_J 01 1 J*- J-*^_JI ,>y . fy-^j-J' 
a*L_*yi vj-jJ* ^..t UIp t jl_uL L. IJL»j . 'Jlj-'ifl ^ ^yl-Jt v_~-Jl 



Y1 




01 J-^JIjsP^viJUi^y .JUjJUJljl r ^J\J^iXi\ i y 

J V jU=Jl OV JS^JI j^JW J jl-^JI J_L*JI jjb I JLa 0^ 

^Uj^C^^J^IiJ^S^^I ^ ^| iS> ^ L*l 
. tfIS ,^1 <*J,j J* JiiUJ ^1 ^ ^ ^^Jl ( r ^ A J| ^^J| 

j^l ^j-Jj-Ju" Jjs-I U^l Vfrj pS ^Jl olS>Jl i^l ^JL. JLp Jjb U, 

^VL^I u-i^Jlj ^Vl* L^J ^ c IjuVI Of ^ ^jJl JU (i_Y_\) 
JJU ^ tflO; 0j& 01 J >il li* Ji»j . l*"LiJl>. Cj* Wj* LSU^ Jk. <uSJ 

.jSU-i dlJi . j,k; ju; ,J 0 J-SLUI 0 oIjujl^- Olj ^ 
d\J \*Sjt±ij . L~J ju*JI JijJaJl la* ^ 3 .^^.t„Ji JLSLiVl ^L^Ll 
*\yr% o4&U {J6*~S ia^Ul JlSLiVlj iJU* >JU 5Jj>J! ^jUJI 
.a^ <iAJS a~ bili j^Jl C ^J| oL^ll oJL^bU IM» (,) . i^bi^Jl 
o^fc oj£ Of J\ Xxs. Uli o^U^, , u ^ u ui\ J$H)\ ^ ^| ^siL 
la* Jl spU O^J ^ La. la*- Wlj ili-Vl ol* ^ OjVl oL^ >Jlj . JLa! 

. *>JI II* ^ tsvV v - ^Jl tf >Vl oNUJl ^ j-ssai ^ a»Jl 
Cs Jji\ 0^. ai ^ ulrt ^A,.Jl J_SLsJI ^ij-^-lj 

jr^ ^ *L-if J-^" . ikr-i cu-J JuJEJb ^SJ t iii^Vl oUU* 
I+Jf >Vlj ajLL* OjJ oli j\ 3>- ^ ^11 t r .^,JI C ^J| ^ .ij^f Jjp ^ 
Sj^Jl o%JI_^ ^aJl Jj*}\ JJaL J^l f lai.XM.Vl sa_^~ j^Ji; ai 

4-Ss*U ^ JyjuJ U **±J\ J^LUI -JL>« Of ( jS^ J . sop 4_ai Jl_^f ^Jj 

O* 4 01S r ^Jl JaiJl i-^l JU JLjttll ^ 05J /U> .JU^iL-!^ 



YV 



lf Jci\ *U1p r oJ US' ° . i^SUJlj ij^l ^UpI ^JLUI ^ ^Jl JJ 
i^JL. JlCil i=*. ^ (V-Y^ ) ^iJb dJLii JU- JUl, . w L>-jU. ^LkJ^J 

. J»>iJl y ^Ijjf SSy&J Sju*I B!A5 ^frjJU (fv.Y-N ) 01 JJ aij .j^' J\ 
u* 01^. 0l^*>-) ^L^il I J* JSIjlJI ^SS3l Of pAjB J^j 

4jL£3 . taj** U>jk>- jSCix! ^1 J~«J i>l2j| oJla ^ ^^Jf ijL-iJl 

jW^laiJl* \+Jvu {J* IhJj UJL*J UJ .-tfh^T l^iSJ J^iL J^k>Jl 

j\ j^- iiuu (-.v.r- \ > ^ U . i^jU,- & Uo» jiaa*. 0j£ 01 J\ 

SJUof *^ I4& «_jL*y 01 

^ ^ -UfcJl oi* Old * *1pU 0 & 01 ijUJl g_.U-?...rt i^L— f J»L2JI 
^Li^^U* Oti c i^L-n ^ j>-Vl *U#I 0 jS3j . L^Liil L% oL*j_»*«* 
1 .ply . oUTjjUI Jd> U>lftU aJb.cz-. i*^. J>-b 

j^si ol»-Vi ^ 1^1 t^Vi^i^i^J^r^'-tPW' J** 1 ^ 
Lfi^j (_*-y_y.^) ^ .U2J1 a* * vilii J* Jul. . Jji~-jt 

iiaJi U.(Proximity)uj,udifjL, jui o^u« u-»^j ^utJi (ju. ^ Lj- 

fju. ^i^j . ^1 J^p OUiL (V)KL» JU^ 0!5LCi !5Li- JLi 0t ^ 

j-^Ljlp iijjj Ljji r (Good Continuation)^-^ j-^i^: -uL il» j^kJi 



YA 



(Good Figures jL£if> L^t J* oUbjj, ou^i, 

w»Jl olSTjJUJl Ji> ^ I4L j>^- ^u^i i^JL. i_J£Ji i^y* L^J j| 
oUb*ttl oJU Ji. £S ^ w-^Jl ^iLJl j>. . iujNl -Ul^j- 

^ ^ 1*1 ^L+jH. UUj . ^^Jl 50^1 ^Jl^ ^ ^^kxJ 
^ J . (Mici^oy (W)^ l^L uO^JL. LpU ^iio 
oUj^l ^ J^p Ji> ^ (IjjJoa JlSLil) ^ J,LcJ j^i *JUJ| 

^LJ |JL»- U*y LLuoj ljJL>-jf jUJl (1) j ,:\\ .U&>.\\ij-£A -lJL) 
Ot * JjVlj . ^Ji iijIa-Jl > ili-Vl Ju^if ,J t ^^cJl 

Ol£JI [ft* ai Lop-j i^>. jSSt ^L, ji, Jp l) jiOJI jJUiJt 
j-^^JI ^JbiJI & j&\ J* JSL*, jAc, U IJUj ^jt^JI 
p-y *U«pI JJ l*sli».}l. ^ 45 i_kiJ *Mjj»j . (OP Artists) 
jt ^jladJ ij«M w if uU ill*- ^ *itj»j : oUj-^JD IxJbJ jjtfj *Lju 

ol>L. J^ai; j^-. J»Ui j>. Jp (A-Y-> ) J*ii-j .^»U*il 

^%»«^ JUu : I4JLP iUai. 0^ *UJI Xp SjJcu i^U oUj*^ SJlp J^JLIj 

JUill. J*b jr*\ a s +£z1\ <A+*}\ 



(OP Art^^Ji^L <Uc ^-u: j*b ^ t s*^ f f u*^, J** 

Sj-SLj-j-^ Of .tfjLali cL-J iJ^ ili,f ^ V-Y-N <UM) 

Jl£Jttl J JP JS"LL. 0 j-dUa^iJl ^1 »LJLp ^ JLii LiL- 3jj Uf. 

( _ r iuu »l ^^SU-dl (j-oi Ly-**j . L-J i->yL>- U»jl*>- 6 j£» 

4*tUi« jJI>> c5 Ip LjK ( Y Y- Y- ^ ) Jl ( \ A-Y- ^ ) ,y JLSLiVl dLJ j 

J^i J-^JI . jy— % JLSLiVl & Lap fjti Lfj. SJU-ljJl 

OUi*** <Yi-Y-\)> (Yr-Y-\) OyWl OL-^jJl .(YY-Y-\>, 
. iJb^- J*f ^ >•! SJU^. JlSLil jt ^UJI l^i v^J U J\j> 
< Y o-Y-^ ) j jJu, US' JLCil ^-j a-w Of UIp JJL^JI c-^y. 

j\ ^jausJi^ j-^uii (Outlines) ol^uji oLLJ^cJii 

. spU Jif ( Y^-Y-\ Yl-Y-\ 



^ ^cu Ujj y^^i i jJl Jl£iVl (^-*J! J^lj-Jl) AJ^>«> 

Ujj j^j, <r uy-1) j>-b j& u-^- jsLiJi . 

J»^k>- -SjjI ^^VU ^-jd Ja^Jl J»jJa»w ,>..aT,^ J-SJL. t>n „ rt -ti 

. ^iJl JSLUI jj^jV 

(YT-Y^ ) dUi J* JtU . iLhJU* viUi \j* rjs ^}\ & olj t S^JUJl 

ilau- ibb.i Jlp spU p-jJi o j& oi J4J1 ,>y 

ijyi ^ujl Lj. tijj, <u &m\ oJ^Jj . i^Ub sjl-^ji obyUJi ^ 

JSCS, iJa-^ ^-j^ ijJb i_S> iJU ^'tja- (Y-V-Y-^ ) 



^ > c ( rA_Y^ ) ^ u .jsr^ji ^jui ^rp, 

Ja ^ 1 <£r**i>J ^^1* (n.Y-\) i^l (j y^Jl i^) ^ii ^ 

f last GJ t .DljiJlj^UJj .S^jdl^^loLMlJ^^-jIui IJL* 
ir*^\ Ji> * J 5 ^ -«>rVl v T ^s ^I'vilL- Lfc 

Gjis^ usb vui^ us p\ <k^. jisiit ^ U^JLB ^ 

^s*^ 1 r-^* ■** • <y> j-^i j-*b jLcji 




(j . r . i) 



rt 




(i . r . i> 



o 





o 
o 
o 
o 
o 
o 
o 



o 
o 
o 
o 
o 
o 
o 



o 
o 
o 
o 
o 
o 
o 



(v . r . i) 



o 



o 




• • • 



■ • 



• ■ 



a 



(a . r . i) 



<i - r . o 



rv 



<i- . r . i) 




Cir . r . 0 



do . r _ i) 




in . r . 0 



Cm - r . i) 




(r- . r . 0 



(n . r . i) 



(rr . r . 0 




(n - r . i) 



<r- . r . i) 




fA 




00 




on 



0**11 (ri . r . i) 




(£• . r . i) 

oV 



jkgaajj d*toJl s*Lull r . I 

(Moir6 Patterns) 



^ ^1 iw^Jl £>UJli -(JsdlaJl) i,>»Jl jSL-Jl JaM Jtf £>J**S ^1 

,y> gjs ^i i^j-cuJi (Fringe^ii^i ^ oi^ J-O J* 
L-j^iJi ; -U ^ jii* «Jii (Moire) jJk^j . sjlslJI g^-Jl ol_s>- 

oa^j-^i ^j** a>jfi • (Watered Silk) ^^ji ^^jj 
(UjI Gratings aLiJi j^ijsJL I4J1 jLijj) SyUu oUi~«sfSAJb«. iji>^ 

. Lsiljj Uv*»J i^*2*Jl ^£lj>Jl (j^aJU^- 

iiJ, U^p -J ( ) i^j_-»iJ< II £il_*Jl ifcut Jjt, 

Ul . iry*> 4*\y~ U j^jJI iUL^-j .^jJl t ,^*>-=II 

. .^1 ^1 ^ 1*1* s>^l ol^JcJI £^ 

Jl U>iJ ^Jl 5-»-^*sJl ^Ij^Jl ^lJb-1 Jl Jb-lj JaiJ i^SUJl 

J^ai r .^, SSLuil j^-I^JJ ,^-Jl i^jL^I 01 L*S" . ( Y-t-N ) Jj-*^ L*5 
v-S> UJb-l «*»^* j*Jj»- 0- 0 j&s» <r_r-N) ^-.jJl L-t : 5j^U*Jl ^i^Ji 
Jpf J ^I^JI ^ t ^iJl <>u Ij-iLk. U^-, J_-Jj j-^'ifl Jji 



>V* oly£. ^j\y.^S ^) i^^Jl ^1^1 

aUisJl ^ i^ji 0t J^s»« ,^L*JI ^ ^ . SjjL^JI ^1 jkLuJl 
LyJ >LuJI ^^i, fcUj ^ J^s .j^l J\ jJiJl) ^l^uJf 

^ *s~** ^ 0* o!5UUJl Jl feU aUsJl IJU JUjUl ^j^j, . ^Vlj 

J\ usyi Lj^uju (Lateral Inhibitions) ^l^ji 

J^-sJI j Jj>» j>* L^s ^jUs IfAu ^ 

oUrj^Ji ouij^ii LjiJUkL-i-. ^su^ . (Pattern Of Stimulation) 

;. is>^ W 31 J 1 * sr 51 5 i^ JI V^* 5 ' J** 

^UoJI Jb-t ^ ttUsJl J&iH) 4 .11 oLJjXJf ^-jt J-^JI ^ 
JS^JI v-Jlj^ ^ (V-YLN ) ^ S^^sJI Jjlks dUS ^> Jli. . ^mJI 

ii-it OliUji ^All JS^SJl IJU AJL»C^ . J*-yJl ^ij-^-i t|JLII ^^AJI 

U> ^ JJL-^ iUUuu <**~*S ^iUJ ^IJ^-I ^ 

il > .JUj 0V) * (Harmonographcii>j^jU>^ ^a; vXjls^ 

sjuLSu.^^ t^-^JI culi jja UJfc- £)j»J o< WjU s >v 

ifttell p^Jl J*siy .(YY-T->) ^ ) ^ f^-J 11 *W I ^ J** 

*- — 

V 



0>J! 1JU iUi y?JI W^JI fj-> £*bJ Cj* b J* 

JU> Jit. *°%^hj J > t£jLP y« f *T 5^*^ iiUAJl S^^UI 

|JL*j_ yJbi*. oU-jJb^ ia^c ^Ij*- ^la-^-l Jl ^J-- p » .^i » M 

jLif a^j^a JlSLil gfci j3 ijlji. ^Ip. j4ku- iilLSJl ib^AJl JLiP, 
dUi, .. i^b *S>( Y i-T- N X (H-jU'^jiJI gV^t ^o»-* 

* OjUi > JO*b jj CM) (Lord Ray iBigh) ^ ^ f u u ^yu, 

l^laic-l oii i^j-ijl ^JU>»JU i-vSLijJl ^UaiJl o* J^L> <^ Cr* 
£iLJU S^xJl ^I^Jl ^^L. JSLti Uyj&t *U«^ 0»5 Uf- 





jitiJlOt n§\ . W*j_J J-£ii LJlj ^I^JLp J-SLi J* i^UiaUl 

jXi- i-,Uirt ^ ^» ^ i^jJ^Jli . <Yo 

JLUIj ^jLJl ^^Jl ^ US' J^laM «*4jS iJUr .^j io*LL* 

. i srj ^i\ ^j**^ *-JUtJl .^Ji oo-sa UK J il^J» 

il^-Jt . La^*, U-2i~-. Oj^ JLil iiU^j oj^t^ i^j~Jl ^J*^ 

jiyO ^.Jis; iJl5C-t oUSl Uj jS^e ^ J*-.^ ,> SJ^li* W 

. ! Ji-lll ^UJI ^ j-JM o*^«J (OsiJj) 

<n> (Ludwig Wilding £jJLi ^i^) Mi JJ <>• ^ J^* J** 

JaLM Jubi^. JU*f ^ o*wb iaj** I»>^ iU^ oL-siU r JL^i-l <± 

. ^ J»U~ a- 0>«) iJi=> <e*>** 

viJUU £* iJis-Jl iSLiJl>t-lpJl J*li- ,j* ir^uil *4i>**Jl ^I^J 

. i>* *s*«sJI ^1^1 t^l^ ^r-iJl ^.^1 0t JU*Vl 

j MiVi oijLJij . (oUjUb j-^£-sJi oAj-^ 1 ^ ^ "-ir-y) 

. . f . ti f i t .i t . - . ti - - ti fti ^ II 




1Y 



iJk>H olil— J-*iS Jp>* uJJb ^JJI) ^^sM jCfcM Jji 

iiiVi J-VJl «/ k*yb V>^Ji ^ij^l ^b-J XiJ^sM Jjy- 

j j&z ^\ g^ji ^uai ^ ^ asL. oijjy ^.i^i jsuo 

01 • W ^liUl OLwpi) (Y VMfc (YVJM) 

^Sl^Jl cA»UJl dJUi O^d 01 u**j-^ ,JL * 

^fjUJl JlSLiVI flfc^Uj c-y^ us* J* ^ A> 0* V^W* 

US ^UJI ol^SU ^ .IjdNl iirfJb^j i^uJl ^Ij^Jf olJUbw ibj-y 

^1 ^I^Jij : ol^l ^ A UV« i-SS-L t U«l jLt •bjJl Jlj f UVl 

is-j* -Ut^l ll* JULi, JJ ^JJI J-llfcJL villi o-^ 5 
^JUu vi.a»J L^ii L|^- ,j* i*JU3l I^^JaiJl cljs ^-j 



£»^JI »iJl ^ i^jlJU OljJ> SJLaLJU oS^Jl ^otUT .^Jy- ^ 

. i-JuJi goUJi ifSo>.f ^ji dib 

i^jt- ol-^s jjus je> ^ i-^b oi^jfc * (Jesus Rafael Solo) 

uj& a^ ag* asr^ oLaaJi t jlj ^ : a^aif a_*Lt, >*v. fU 

(Tt) . avi^ji auuji £, j*us us- ^>vi ol*u» £• >us 



(i . r . i) 




(j . r . i) 



(o . r . i) 



1A 




v. 




- 1- . I) 




II f III 

htiitiHiJhHt'J.Uu 



VY 




vr 



Or . r . 0 




(is . i" , n 




Vo 




vv 



Civ . r _ i) 




VA 




AY 




(rr . r . i) 



AT 




(rx . r - 1) 



(ro . . i) 




Ao 



(rv - r . i 



,fi2ia ,/ii3iW< (n . r . I) 
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<rr . r . i) 




au»* m- (n . r . i) 




Optical Distortions 

• 



UJ oui^i (OP Eye^^Ji ^ 

yjJl jS>JI SJ^JI ijSUJl ^SUdl *li dL£ ^ ^-SOJI JU, . i-^Jb oU- 

i^L^i^x* « jjjt js (rv.r-N ) - (Playboy ^j-^fc 

j-p ^UJl US' ^ Via oUI ^Vlj . i i>L*i»» jf t£jl c ij^i 
v-*-J ■*r*X>» *Uiii c*4» : ( ) jSfjJI SJj-j-JI 

oLj 1 f«.>-r lljiiy »}»Jl IJU ^ ^ Ufljl Ails' Ljj *Jl*c5 0 ^SL^ iS^»Jlj 

^liJ oUU. ^ J.-.t.T ^ : 5jl»* 

OjSi 61 oljjJJj . l^UUj-i J it-jSAj (4JU i-JUii oLJbi UJ,) 

J»>*Jl abj> O-t-S) j JUJI US' iuJL^ J»>*^bp ^ 
^bL- iyx. L-Ju. jJlja^ ^rjUJl JSLtlljjS^JI ^ L»*L^I jJLi ij»JLjl 

J^kftJl JSV Jj»- 

- p .*t.W J»>*JI j^J (pj^jJU^ *UjU cil >>JNI «i*JU*jj 
Ijj* £>!• Jb-lj •Ijjt il^s : oUI a* ^1 



^ oJljJl oU; j* i-;L^ •L^Tifl dUij^ SjuUcJI J, > J a >J| 

dL^o^iL- J£i, ^ U IJUj 6s j, ^.j- oUU ^, 
JJiVl J»>iJl tf^JU : bifjfL^p ( >lj;J , ^ 

a* 0j& 01 J-=*~Jl ^ o-J jeJl olS> *U3T ^ t ^Ls% WfyAJl IJL* Jt. 

(a**") - i-JUiL ik^ o^UiJl ^ w ^ 

^ J^i 01 Jj . Lj ys^l *l_iVl ,> j-STjjdl L^lSUJ <_-.juJI ^jjs 

<TI> . JSU- <*V >^Ci V !.L*J| »LiVl i& c> ^ Of <>• j^Jl J* t v^ 1 

JS>=- VM\ jf J»>iJU : i^UJl ^ iifci^ oULfJl oli 

IJL* ^ ^-jf La^V ^tiLa-y (Regula Astigmatisnrj)^i jji 
(Transient Astigmatism) s^UJi i ^^ul 

^jkJI ^ji^ ^^J spu c-J * i^lJdl S^tsUl aju- MS* ^ 
jfr oUUJVI J^-i ^ vilJi ol^l L; i-JuJI 



, ( <i JuUJ ^11 vilb 5S>Jl i^JljJI iL>oJl OUaiS V^-Jl ^ «..*Jl 

.i* j!5Liz-.\ L-^ i-JUl c iUJI JUb-dUS^-y .JL-jL^I 

3Sj>J\j C> ^JI C>1» dlJ-L, . Sj^l o^-Si ^ i s J J^i\ cLjip^^ll 




Ij-JJl UoJ»J JlXil gjJS, oJjVl o*— j-» c?»J . ^* 

aIujji ^SUJ j&j : & jSSI A»>iJl 0 jSS vi-s-^j-JU i_L>*Jl 5JkuJl ^ 
t^JJl .UJ'ill JbJb« o^-J» js^ o* *&y*\j^\ J j*- i-^-Sb i-Sj-J S-yX. 



■ t^ 15 ^ J\ *Sj*J\, tfjkAi OU-j 
J~Jl .UfSL oL^JI fji^j ( \ v-l.\). Jl ( \ ^ p^Jlj 

^2if S^Uill 5S>JI ^ oL^I ^ p . ^ 

Cr- 6^ ' W^L- J^S- Uj^- jSU, i*Ll* JlSLiT v-UiV« 



(Y \-i_uThe Model jlsJI) jJj-^ . (yy_*->)> <y %_t_\> ^ jl^ji 



\»Y 



ill*, flfJIj ji*b-*JI ju; ^ £lj ^lj^- o-^ii (5^1) ^ 

o!*J-i~Ji abut juu*=J <_^-lJi *i>^Vi(OP Position- 

al jJ> Jli^ 4 3£JI (LbJ) tfl~UlL*=S> Ji iiUNUl^' * Sj^IjJuJI 
•JL» oL.ly.tjf JLttt lib* Oj& 01 W** cj* 

& wij *ju o yau, ^ a* <^ 'cr 31 ais^iu o^j • W 

Sj w*; iiLiJl J* iJXP 6 U*, UbU«-| ^s-Jl l^LiJl 

^Jtftf JL-i (\r-i-\) J i-aVij 5*^1 J»>»Ji viUi J* JLt, <TA) . i^j-** 

^ bl^ JLilj jS\ ryJ>ji bJ*., oUU.j'yl JWjJL-i tijl—s* Sjj^u 
0^1 iSLill J* * oJl/^l J»jJ»Jl 01 vI^h *-*-J* * * 

s>- ^ ^ c-s>j as xil pj&jfi; jJi J»>iJi o ji^ 4 ^at • 

Oj& Of "SfJb ^-Jl .U>Jl J* LAJ <-il Of JL*. Jjb lJUj . ijJIi 

oUUJl ^ JUtt : ^ i^>.j J ^-J OljJVl .JU ^ ^1 Of ^ii ^J^-JI J> 
vilL- J^- ai ^jjll ^1 J^. OjL i*»^Jl V-iJl ^ J-^l: ^1 ^ 

c5-^l 01 <M> . £^ o-SUJlj S^aiJl JpjjAJl ^ jl^iJ ,/Jl 

ajUjJL. JI JJUc, j-JI J}U ^ ,^1^ *USI J : Sj-SSi o-Jl 



^ (OijWi) sii^Jt a-s^i oi^ji jip.i ySjjs ^ t fUjUi) ijjji 

i^Ji oij^Ji ^Uj-i^^i!,, oii Herman Von HetmoKz 

£_>u oSa.i^j-iJl p^fl ..^ .in-. ; 

. W.....H ^ Uidi iju Jtw ^ ^iJi jurtfi ji ji. us\j otf osj 

^jiJl ^ cyi I&mJIj W J»>^J ^. Ui-- Li 

j US' aUU i^^U* oli 4-~wtf ^iUJ ^ 6UJVI .i» J-L. ^JU*J 61 
j^aJJ ^S^JI ^ jJ c >ji 6j^i Ot L,J 4_^J (t 

.^ja to jljjili 

U*-Ub4 ^>*-J» OIjJVL Jlk. J£ii 6 li^JLJl 6ljJ% jJJ^ il* 
6ljiVl .i* ^53 i-5>Jl oli jj—Vlj *_~-*Jl goUJl ^ 

^ cJi>^ M 6j<5 l^T J-^-ii o-J ^ ■ SjJ^ 1 S?^ 1 «^ ^ 

.JU ^ilJJl 6IjJVI uJbiJ, . *>JI IJU ^ l^Jtt ,/« a--^^M ^t^Jl 

Y o_i_N ) jfe Ju* Jb-lj «M oli J»>>- V- * ■ rt7 

m . 1»>>J» c3> i^r-i V=5 ^> J*B > ^ 0t ^ t>* ^ *-* 



f UVl Jl ij±*> J\ J* MP ^ * ^AJi 

.^1 ilb*,™ . i^* Ijj^u j& US' J,>»JI j>J SlSU Sj^u^- cAyC 
jSl Ul tfJUUL, .jSU, L. t JUj t *J>JI U\ yX JaJ/ *JU- t f>Jl J»^J' 

Ju> o"j£ Of Uif^JI Jbu U JLCil J^Jj <n> . LfcjUi U jt i-J« 

. o*Jb-l jJI J»>iJl j»J (£>j** »1>-Aj iJU- .Us JSLi 
JjSs j LujjJ, 4 ,,/i>,W^L» O^L-i* < j ssS ^ > Jl Os—j-N ">USj 

viU- J "*J*~J\ J JjH tfl <>. 0j-£s JLOf (YVt-N) f-jJl J 

c ^SU, US' . SJUo iiL- ^ UJI >JU jl Sjj^JI J*»o U vlAJij _ j^i 

jjji v^jUl ^^cJl Ji> o* UL; 4^J| j^LS gj^-l iijU^ 0& ^JlJj 

. U- Lu* \jA c ^ ox, J^tJ Of V*Jti ^ 

oLi^i >o J^a fU JfCtj ^ (OP Art) ^ ^ 
•jU. ^ (Op Artists) o _j_j_ r - ^Ji OjJUiJi jljj . i-jaUspNi s_*»Ji 

^ Ot OSJJI ,y .^iUdl IJLa Jii v_-*-UaJ L. LJIp Sj-~^S iLSs-M ol p> 
^Ul jl>w i^aJi v-Ul ^ aJLpUII SJbJLi pjJl IJLa ^» ^Udl 



f i j uuj jJUiii^i (Bridget Riley^u, J^T 

^ 1*53 OjUl 4J U J,Vl l«3UJ o*L« . xuu,, l^j^- 



T 



<l . I . I) 




(F.S.I) 




(X.S.I) 



(ir . i - 0 




\ W 



(n .{J) 



(H.I.I) 





— 

After Images And SimuKanous 
Contrast 



^SUj, SSs-tAJI Sj^aJI jL»Lij oJJLp *Jtt UjJyJ j-i^-^l oLU 

J*/- Jijt ^pj . SJb- Jrf jJUaJ iJjkJl SJUkLJUJl ^ .t»,T.:. Of ^-^il) 

SjjUJI pUlJI ^ LyL' iJLia SJ_J ( \_o_>) i J-£±JI 

ci>J> >~ J>=^ Ujj . i2>X jj* JUj^l 4L.U-J OLj^Jl 

. i2*>H\ Jj^Jl j^lL-V JLii 01SCV« jJi oU c*UU t^Jl AJLX 'jbj- j^Jl 
* W ^Jji ^ *M «y cJtf • 

**** Js*) i^i^jtM+cr&Jlo^) j-^ 1 



i^yjt^Cy^J^ f tA>»oArff ^J*, .*Uw». 

iT** OjJ oli JLp *Uu, jy*>M JUL- jt bT,.,i (i^L 

tyflli . iU£- Sj^ U>l ^Ui cl«iJi»J Uj tt>/>Ul Sj^l OjJ J- L-J A*jji* 
J* JiiS 0^1 i^l-Vl I jUlVl oMji.1 ,y JSCiJL iJUSUJl " 
dlyUl 0 j$i vlUiij (t ) • ku, tjl gJSJ ^Jl (oU-^-Jl ^ 

tSJL. ib-^lj^ t ^_; iyLJl iJjVl olj^JI a^-Vl UjJj* jJl 

l^f US' XJUI Sj^JI JJ y^. ^ ^ : tfejy irfU~l dMjb-N 

._ r ^Sl Sjiil <yJJ 

olSU! ob i—**. ^SUi a^U- ^JJ ^Jb JSLij iJs-!5Lll ^J-^j 

j^ji ^ oi j ^ s-k~ ^ "> o-tJ jjw 

1*1 > t ^1 ^^>J^^ U^^j^. ,/y 5*U i^V W ^i- 
I ^ f-wtfJL a!^. *U-i «i> Or- ^1 V 

^ iUisJl SJbJLi olib- J j>- t o~&Jl t JuLtJ jdl aoVL^Ii U.I . *Jb 
Jl cftf*^' Oli oLsJl f op o* JJLi, : i2>.yi\ j^l JL*. j^iyi but 
. -y^iJl oLLSo o- * i3c! ^ W 01S" ^1 iX-iJI oUL- JLp oLiUJl 
SjrwJl »b > -Jl ijS>Jl iJ*iJl C--iJ J^Ui : (Y-0_\) ^ iiUi S^Li- J^j 

.i^l J,UJI JU, c-±JL -uf y» y-'iH ^.Vlj .Uw ^iUS ^ u^J' c3U»^J 
USb l^Jt US' tb-N ^Jl» JLp J^^JI ^ (SJi^y J-JC r • SJ-J) 




jf .liy- i_JU t> ^ ^ - ^ * L ^ JI a* <3LJ»tj vU^UJl J-Sc- 

"5u» . (X-O-S) J 4ijjo~J\ Jj^ U^. iUU- oVU j^Jiy . ^-SUJL 
^ *JL- fJLi Of ^ -uuj, j^oJl OU i dUi ^ 

J>.b *UI OlS LJ, . l«;IS UliJl JLit j^t; ^ *UiJl i^iliJl ^ 

^-^J! 0& t W . U J_^b c^JSJl J»Li*JU ^.re* f-wxjl ^j-^Jl 

ol >J c^tJlj . o«Sdl ^ L-J 8^ oljjj^ L^i j 

(Jib ^uji) c-^i-l aij . '^jh^ bs* ^ji JjJ»t 

. .Li-j i-^jt ^ c3M»t Jslt JSLii 

i *L^Jl jJ&Jij . L.U: (js^U L^U>1 iJjU^j f L-aJl jljlp 

4L2J1 j^jl j^^. ^1 jjU r » L^s i-iu r • s-a-J ( ) 

Jy US> J( U... iJUl ijj-*U dLuJl ^s-UJl JO 01 . »bj~Jl 

jl*Ji olS> t/ -SUJ t iJL*j \ia yuu b\S J US' j&y 4if j±> yt.\ 



SUJi ou i2*w\ j>^J! ^ JUJi L*sr, . o^L J»L*« ^ j-jdU 0 ^111 

J-*^. Ua^jJjC* t <-\_o_^ > ^^nJi; ^>J!5Ui 

OjL OUk a^-VL 0U»UJl 0!ASLiJU - OUJJI ^ L^'li ifjJJI J* 
Ojli ,>-Ul ^ 0U^. UJL, dlJi JU3 j^Uj IjJL, OjJ 



c o^i J* W Lib J~~_ c^JJI oJLM J* OjJ j^ti 

JL* ^j! ^Jl a^JUJI J»£JMj . viJJJtf SyLy i^ly ^ vi 



ar> . o^l OjUl op Aifci~ J UaU«t oSUi^ljWl 



w o**U: aJ^u jLo; of ^ o-IjjuJI SUfcM of l^p JUfc* 

utyuj . olfcLisJl AilS" jJt-y iaJzj* SjjUcJI L^UJl J*UtJ ^ oLftb*. ol 
i s JBtt»i\ oLjS—JU U aJL>- SjOi juJm Jl -cJWij ^"UJl ^S3b 

<JI iftUI ol j-p cdUiS vrjUJI aj^iJI s^jOlj (fj-^oJI fLkJl J^-b Ijut 
<u> . iJICil lil^T jy ^-IjiUl aUdl ^Ijli, J«*«Jl £$31 J*;! 

iuA, JlSLif ^ Lu>- J5Li, du»J ^ . *2l*JI %1JI oU-L-Jl 

ijUi c^- ajjuul. t u ji * aji . *15,>M i-auji »u, tsas l+\ 



(t-,) . ^ j,jss\ ia^ji oy^j 



O.o.i) 




Cr . o.O 




(1.0.1) 



Grids And Check boards 



^ ^«Jt ^ii . ( ) ^ juUi; jlu^i .tiaJJ L,U Ukjjpg. 

-jfci' : Ji-Ji _i^Ji ^ ^_£«Ji ^jl^j (c.,l..U ^L&dl JU*^- 



i * jo: . jyji ^ ^-^ji go^ji j sjUcJi ^.bji^ ij^i 



Hermann and Hering (OL,^) ^JL^. oi, 

\rv 



OUUI O^LXiJI L^L^. ^1 oljJ>Jl ^ i-J^I JL* J^J v-^wJl 
JLOI^^LCi^LJl ^ OL^u, L**^ .(T-VN), <VU>) 

ol» U cJtf lil ^ iJL-Jlj . jJ^Jl C^-.), (0L.^») 

<Lp ^ ^JUl ^l ^ o^sM ilL* 0j& Jtf Uu»-j .W>5JI 

1^1 - !>>»JIj SaJfo^Jt oUtliJl X* iiU*J ol P> Of JL5>JI 
•A* Of jXJj . iJljiJl J»jlaiJl ^U- J*gi^\ QUI ....11 i_l*LC jJUJN 

l«KJ (^tf (0L^-») oL4^j .^1 ,>u cd^jJI 

ipykki 5^JI) (r-n-^j <Y-*U\ ) o^ J* ,y ^ Jt/ * .Ubf 

.LiVl ^li; US fcSbjSI^. IS U>,7 ilaJl ^ «5j* 

J 45a JLif oUU> <1»U~. 4>JU taLy ^Uu I £ L^i ^^Jl Olj-*^ 
Jla, i^. i jdftj >V ol* OjsJl *Ubb ■ (3ji spL- j-SSI 



iJL* iJa* SJi OUJU^- 

»-j iiku J_stli JoLiJl i^, JL^. jlpL.^ 

if «±i ^. i-^LJl JlS^SbU i-^UJl i»>iJl 
^■^b • c5^ oLU* iJU* 0j£ tfj (M> . sj^, 

C^ 1 -^) ^ lt 11 (JlJLJl j-^) Sajl»«JJ jUoVIj ^U-f cJa>- 

oi-jB*) ^ (Victor Vasarely jy^ yu j^Ci) f jl^l-i joj 

^Ul c^ja-i (or> . ^Vlj ^VL ijLLjl oL^J ^^Jl ^ 

o-il>V j^Jl J>-b jl^, of jSU, 
J»ji- ULkl jlij J,UJl oi 

^^l^lfaLj^J^-ofUfl^^ .S^^L^J^O 



t gy>*\ J> g-tojJS c *jyJl & Wyr JS^iV Ujit Ulfc i^j 0 >S 
^» ciUj>JJ aj-Jl oUUfcJI ^ ii^-Jl i^sUJl LjaL-jJ* J^jfcJU .^^1 

Jii-sJ V-i: £>; (gjjttyl cJ^Lma UJu 

Ji> J-^i J\ iU-Vi ^ ( \ i _i_ ^ ) 

g-SUdl j^-^J ^ . oUl»li=ll sjJj_JI i^Jl -kLUU ju>JI J^l^l 

oUl^Ji vfo ««t (Checkerboards) UjJi ^ij cj-^j 

OV^U. J-Cio i^vilj JL»j . oLu ^. J_SLi JLp o*U- iJUJi a* 
nljkNlj ^-L-^Nl IJla, .jku ^ LpLJbI jliJ JLy-sUI ol_~^JI 
: ( \ U-l ) JSLUI ^ ^ J-JI ^jJI JU. ijj^i <jjl»LJL. ^ 

o^M «>• l« J^»-S Ua iij ^ ^^iJl JSLUI ^ iiUuJU 

4 <t .^Jt goUJl Ot ^J^jtfl jJjJt LULL. jJJuj . ^JJ ^SLJI J»j_UiJl 

ikiJ JU* OjJtdt Ji> ^ ^ Ot villa Jli.) "^JS jjSTjdl SjjJ, ^.jU si*>j 



J* WI^JI fS lit jt (Uu>.\j j^^JLjf f L.T ^1 ^ ^ 
JLjJb Ul jJI 0 jSS os»-j . JtS^L iydL. 0 j£i v^jLiJl 

^Ld^V^J^J*^^^^ ^UJU^J-£^I ^j^- 
a* »-4i=^ ij>J»- j.^.w vt£aT (r vu\> ji (t y--u\> 

.(Y->) -O^Jl ^ Vi-^P 
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2LuliJl &Uaja*ll Ja^tai V. I 

Subjective Contours 



^^J! JJ»dl ^> .j^UJl t/ -~Jl *Jba^l jusI 

iJa^ J»>>. ki*Li- vi>3l ^ Of I Jb t Li*L.t iJLJfcJl .JL» L^j U lilj 

Of US' tijUl ie-^Jl p^Jl <> V*-i3» *J-~JI J»>iJI .i* Jli-f JfJuJl 
J if jb IX- t JjUl ,JU ^ju-t, . UiJ jSU- J j-tJl o- aJUu UjUjI 

Of ^ Otf ^Jl dlt £. JjlkS *l^f ofci- .yw^UJl JSLiJJ ^^mJI oUfll 

Jb* ^ Oji t o^LLz^Jl^ t ik~J| JlSLiVl . U^U- aS JCsJl 0 j£ 

*0s^byyJi ^ ^ U i (Y_v_\) Ujba»uJ s^ai. ^wi* 

ttkJU . ^y^AJI oUU aju*. Of <jLi ^ i^L^t ^tjjJI j-iy 
Ji c SijjU .UJl ^ Ul j^f ^ lJjj^JI *U»J iilkJI *UJI 

^•lv 



^^Jljl . ij^Jl jcJa- U;Uof J_^b ^ L^Ijl^I ji JLp JUStJl 

^ skb jj-Us . iJL-lsai jJ> JSLiJl pj; jl>JI J-^Ij-J1 

LU^Ij ^-J . ^IJJI ia-^Jl o ^.dJJJb j 4 L, Jl LJUJ ^1 
J j«M jW 1 V JUxJ( -L* 3 ^ 1 ^ ^ tSl> ^ J^-k'iH 

JlL^\ l«J Jdj_3 ^1 >UuJl ytf jJI^ j^li, of o*^ 1 ,> 
iy»)H iL.U-» of jXj aIsCJ t ijiiiJl & 1>J JS\ Ufc il>^ of <j£*i ^s>- V 1 -Mi 
yt-Jl aa>J ,^1 <^U4~Jlj . oU»-jJl dj£> LJL**J JJiJ 

jiipaUUl* ji jy^jji aL.l^ Uij^-i ^ ^ -iiji ^ ^ (S y*" 

jLiiN U*f ^ >^ ^L^-J uli viUi ^ .^S\jJJ\ o- o^J' *!>>-Vl 
^j) . AJ\ji\ ^Ua-^Jl ^o>J os>- oj£ ^> jSIjjJI ol^L- ^jU ^UJI 
jfcLS t L^^J^. of o^-. cr" ^t^ 1 ^ olk^Jl J~- 

:(r-v-^)y(^_v_^) ^ ^^us" (iiUJi oiia^i ^ *iyJNi ^u-I j-LJ 

VjkiJl SjSUJl ^^^11 Obl^Jl Jai^i pi'N 5JIJJI oU»s»«Jl of ^f 



iliL- . VliJl oUUJI ^ JU^fe olijjutt .Ju ^ _ 
. (V-V-\), (V.V.A) iJUJl jjj^jSljJJl i-JJUJl OUUJI 

«>-ljuJl *^j^Jl ^ Uj* i-flJUl ^ ,lnT.,.J| JJi; t justJL 

.(A-V-\) 

5^1 ol^OJ ^JUJuj , i^if 0 " u tliJL j. j 

j;Ui ^ ia>. spai o-^J-i < ^ ^_v.^ > j^ji, . 

oxa*. as, : o-^Jl v ^ ^ ^ Jlr j| of c ^ v> Vj5 ^ ^jj ^ 

• * s? iJ ' l>J^i 



^ <M) . i-bj»Jl 6j V^. Ujt yL. l^ji. 0 *Uf oLij^l 

Cjjt ^1 dil* ^ j^Jl II* tfj^uJl JS^JI JU*I ol jS> ^IjJl 
Jl ( \T-V-\ ) Cr- J^^ 1 V^l *^ - .hr....M 

^ jos iSL_^ ( > o_v.\ ) (Rlfckstrahlung) ^ . ( ^ o_v-i> 

^ipi ^ ^-SU: *jL*j : M^xJUl i-iUJl ijJa^ ^1 is^u^JUl OL-JUl 
lnjl&O W-> ) (o-jj) JlSLit p-jj Lj*^ o^i L-kJ eJL *J - J-WI 

jjkJi j^ii . ( \ <\_v_> \v_v^ ^ p^pi) «_i,>ju i^t-^i oj-fc 

jtL- jJI J»laJl ^y: 3J1JJI oUa^l *i*l Jx=~.^ & j_^l J-Sl— jJI «yj 

(X '-v-^ ^ u>i us 1 (Y-a-yu j rt.r.\ j v.r.\ : ^udi ^ ,y 
t*Lk;i u*J J»>iJi .ua ^ j-jcJIj . ^fj isj* i-w^Ji J 

jj-jj . ( y ^-V_^ > jJi ^* iii^yi <^d^» ^e^- »j->-jjf * "j-^j 

Jjfr> l&J. ^*=i ijiU i»>>- alJtuI JLp (Y Y-V_\) ^ .L.--NI ol^Jdl 

^) iJLiJi ^L^sii ^ U o-j j^- j-ju- *bjJi Ji Ajji ji; jt C 4i -.U 



<_V> LjJ c ^ns L_*Jb *>^J» I-** <> L-fr^J fx? J^-U» v*lL- 

cJtfl t ofc>JI . iL.1531 > JlSCiVl oUj*- jl^j jujb-_l 

iJVl ii>Jl cJlS" Cb cUJj, j . iJUi 4_.aU ajJ^ JL-s-j-tV vi~>- *_»U- 

Oti J-»JI J^ljdl jf ^Iki^Jl JUSc~/>U 0^ 01 J-*=»-JI t i-vuJ| 
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^A•v 



Binocular Rivalry 



U- ijj^Jl obUI i^L-^JI s^fcM, J_oL^M s ^id) Lk-, 0>X 

•I OLjlis 4^ ^ j^y | ,ju j^jb-i, 

uv 



L* I42J-J ^j*^ «2i>Jb • J^J Os^' urf WJI ^ 1 5J ^- jJ1 
^ I^LlpIS OjSs US L.jj Utfll ^>JI UJbt- tpU, ST^JI 

\ i-jSUJI 5j^' Jd"^" ^ ilA* i£r-^ ua* 31 ! j-i^ 

^ . i-^UJl > Sj^U i-y£~Jl Xj^ cJVS life . *Ui« 
OUki- ^Wjjw* OUo^li ^-Vl U*,j . i«i ^ *M 

ib; Ji <«>. L. iJuy (51^ J 6U&* os^) «/* ^ 



jml-, . ui^j M v*s c < ^ > r-^ 1 i - u * LJ ir 



i A*, iij^t- os* ^> U*-*- ri ( ^j^ 1 V*^ 1 -t-U^ 

oW^NU . ^tdl OJi>~ ^ 2juL*=, Jo^JaiJl 0j-& 01 L-.L-.I 
t^u- ^-iLjl 01 > * JLUlj £>JI o*^ 1 <> j-A c*^ 

(T JU> ) ^ j£iJl ^^Jl go^Jl f >. Of - LU-T - ^ijiJl ^ dJUJL j t iiliSJl 

l^i idUi .^-Uu «>, UiU ji^Ij «U;l OjSj I4J I»>iJI 

. (o_a_^) ^ US' ^JldWk. 

iJLUi j>ji ^jbJ, . sjbjuJi *;i.i>i j*p*J\ { J* (Op Artists) j-o^Ji 

^JJ . j*j . ^ J> Urli oijJVU ^k. i t ^^ ^iUJ ilDSSj ^1 

oUji^ji ojSi.(i • ^uii piji) (Anaglyphs) *u* .jViJL 

ii^Ul i Jy ^\ soaLUi oU^SjJI r lj^-l jpjy . A L*,Vl UJ^JjJL-J ^ 
O 5 ^. ^-^J i^j-Jl O^J i-oiU J y S,^ L_#lT ^L-t J* lU<-.'..\\ 

. 'j. a h > K Oi^'-b* - Cj£-)y* 



Ljy-Jl ^Jlj-^l OS* j^asJi «-»' — • J* Cj^ ■ *-«-JUJI 
.oUJy Oja o>iU\ apLUI ^ ^Ji^-Jl o^-Ji^ ^j" 1 

p^ll iy£Jl -Ij^Vl 0*pUJI ^ dlJJb, (OU^JI Jc^^ 

lJ^ L^l ^1 * ^ Jji L+^m ^wijd 5-«-i^ if^jr 



j*, JSLi JU> 0\ jT ( ^ Y-A- > ) ^ us^jj *M>- CijSs b\ J_^- 

lil jaVt ^jl yfc-l f Op ^11 dlli ^Ji <^ i-iUi* OljJj SJL-Ui. 

p^l ^ oJSLsJI ^ 4 * r - tip . oUJj, ^ VfcJI >* of ^ ^1 
J> U*jb-t jjjUk < ^ 1"-A- > ) J» ( > ^ ) ,>• 

hrjiJ-Cy^cy'^- **** W J»jJ^Jl UbU 

01> . <t r-ij^Jl t_JL*j jl 5Jb-ljJl jj*Jl -uU jU»l L. . \^jj>j 

iJuVl J»>iJl 0j£ 0L>-f \ Jb- C> ^JI i*iJU> ^j-^Jl 

j»J £ljjJl OLiJl jiUa* ^wu J j^-jJJ LJUU LxJl ^. Oj-SiJ 4 .L^jgj 

a* n&J j^ 1 J^^W" J^i (Op Art ) ^ 
feUN jjj; ^1 ^JUi oUUp OL,-, jjto ^1 JU*Vl .JU ^ 



(I . * . I) 




(r . » . i) 



(O.A.I) 




(l.A.l) 



<V.A.„ 




(l* . A - I) 




MM-i 



-^Jl^U of jS>i j*, . i^l ^ 0^-& oi .1* y jufc*J| ^ 

. oL^I ,0* ^1 cJpo OS oL^I 0j^ Of JU> i^Jl LSU- -^f 
0- Jli/ilj^xJl aply . 5JLPL2JI .0* 4>-f ^ c-wij ^JUI f I JU^u/jflj 

Jyfc Jii of ^jjj-^JI ^ ^-J .dJUJLS, . L*J JL^I ol a, k-Jl Ob 

j-if ou dUi CJ oi^ji pu ^ ^L- r - ^1 j^ijjai 
V, . (Op Art) j *L*AtfUi iJUJi l^lLl; J* 

V s r 1 J s^j 1 r-j ^ o^i jlp jJj, uj ^^ji ^pi 

jf .0^ ^l^l j^J,^ fo^i IJU olo ^j, tUJ ^ ' ^ t 



Geometrical Illusions 



*2 ■ mm 



gSjt IdUj-JLvl OUr) «JU U IJU jiUfe- ^LiSS i^^Jl f U,Vli 

^ji; j auu- j-^jsuJi xif ju-f (Jan Evangelista Purkinje 

. ^ *u-AS tt5j l US' i**- tfjityy t f UjVl i-lj* ^ 
«- ^ J; ^ tfi Wjal yuill 4»UJl ill j3[ J[ 

Jj; ^Geometrical Optical i^^i ^jl vj^u^* f Lj^Vi 

J*" a ^ '^CAr~*i &J^\ li*«J-5j <T) . S AO o r U ^ Oppel J^l 

«j aa . ^ u/* (Necker ^^-ji oL^^Lli ,ju 
of 4* o*UiJj j^j o* ijl* jt, i^jj fcj^i ^. jUJ , oua^ii 



^1 ju^Vt jL- jOi Cr* ^ Cf 4 ^ • oUL ^^^ 

JJ ^yC-I 01 J\ f UjVl . A*~J» SJUI J>JI cibk, 4^L-i ^jJi 



Geometrical Optical Illusions 



ik— Jl i*JI_Jl .1, J. • c .1 —Ml . 



r </" ^ ^ u-* f u jsLi, t^ji jo, 

OUrfJI^ar J-ju .^^0^ (Y-Y) ULLSJI ^ 

01 US Obi^ U*^ JjJJ, ^ ^l^. , ^^j^ 

t^^j uijS>, il^Jb <U*>. 6L,Uu J^IjJI i ^ju-l^Ji 

. ij^ilj aft, bu^VI Jl J^u, ^Ull Of V ^| 

6- vJUJi ^-f ^ j, ^ ^ ^ aUAj| ^o,.^ 



Y.o 



J^Vl olal Js-VI dtj* ^-L-Vl ( S O-T-Y) Jl ( \ Y-Y-Y) p-^Jl 

Ji> J* fUjVl ^ "oLj ^ ^yJlj . ( > Y-Y-Y) OL^ U4I r 

■ < * *- Y - Y >* ( > r - Y - Y > 01 ^ -.lx- 

J^^ljl^iC^Ui, .(>Y-Y-Y) t y»VlJ^Jl^J>r ^1 JSUI 
0> .(\ o_Y-Y) S ykUiJl JlSLiVl dlk-l jJu 01 Ub> oUl*JL ^^i*; 

V— tfljil ( > V-Y-Y)j ( ^ -UY-Y) Os—jM ^j-A ^ 1 .1 ^cJl iljJUj 

jSUj y>Jb li*j . ,^yaM al aa.1 ^^LfcJ Uj t£ ykUill •l^ttl JjUtf j^pj^Jl 
" . bUU- L-»- tSI y>\ ^fjiVL *V*Jl a^LaJI oUL-Jl *Jl ^1 ^>>. 01 

. ( W-Y-Y) 

jJI >UI J»>^ J* . ( \ A-Y-Y) ^ ^ JSUI ^jJl J5L13I . 

& jeis- SpUJI ^jUa ol^sL 4-tt*Jl trfsyLiJl Vi^Jt Otf ^LLJI J-SLUl 
t#-UI j^JI ^ S*-. ^ U» >» J^i . 0»jJ*JJ ^LWI .UJVI 

Y^jSTjUI ii^Jl ioji^Jl *La ^jLw 

S-m^JuJI Jl^Jfll o^ijc-x -UJVlj ,^-Jl *M ^ *U-*Vlj 

U+^>- ^ OlwU-i. \ ^-Y-Y ^ OUjJU . iJlLy jWt> ^ ^jW 

(Hefmhoftz jsi^JU) u iju, . u~- ^jju ^ Vi c> ji ^ 

^ IJL|J JJU- jJ> iJi>.!^ jS^, w . aj—NI c-o-JI u^i^l 
>td : .V^SVI jasi! ,/» c^JJI ^yi. 0^ U *it & ^jN »-Y.Y) 



aSUsJl ^luJli : UoJlj JLyjLJl f UjVl ,>. LWUJf ( Y Y-Y-Y)j ( Y UY-Y) 
^bJl OU ( Y N-Y-Y) ^ ^>JI JXSJJ a> ^ii * ilUJLy . 

JL» Stj* ^Vl ^j^lj^Jb • (YY-Y-Y) U^I/uJl oLw^Jl JLp jitf 
LbLki iii >>VI Oj-SL Us- <L> sjuJ ^JJI *L_JLp c^j* as JL_£iVi 

JlSLiVl ^ SajljJl Sl£**AJ IfcUj . ."5Ul UjSS ,/M Lbe- *JjUaJI i-**jJl 

Cy f*J* J* <h>jijft) ( h*j>- (^.^ cr^' O* & f B In** 

JsUll ilU, . JL**£J| Sa-JU^ll ^aJt f UjVl iJL»f ^1 ^ lifcj 
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O 



o 



°o° 



ju»J?>« (b (r . r . r) 



J#i I (b (s . r . r) 



///////////// 
/ / 




o o 



tilfi (b(o . r 1 r) 




JffJuftd) o.r.r) 




aaiad) (v . r. r) 



w«i (b (a . 



«««*iiia«ud><i. r.r) 

9 m • 




>*""«"(iMii-r.0 




in 



no 



Theories of illusions 

\js 3^1 i^iji jis^rtf i u^d ajl> W »-^e *1 

a* JLj- ^ Ji oU^JfcM ^U? Of JLS>J| ^ . jXtlia'jL-W 
oWj*M) i^L- oLU aLjOf ^ J ^JJ| ^4 ^ 

.f^j^^y n—L*f,y t ^.V» IJUof Jk*.* <w \^J| 
^ p. ^1 ^Ufl ^1 ^ ^ of ^.Vl Utei fa f U,Vl^-i; 0^. 
l ^J.U ibxJI 4^Tb J>« t«3ls>y obUil js; 

^^'^ ^«c^ d iJiui>^ f ^^of^(Lyer 

YYV 



S c-i 03 vdJJiij o-Jl otf^ ^ ^ ^JUl J_JWl ^| ( ^ Y _ Y _ Y) 

1/ viUS viL^J JjJLJi 

j\ J >J1 Ik--, OjSL Of £lk~,l ^JUI ^| oLS> J_ji . Lar 

j>il f u,Vi ^.oa; ois^L, . ob^i j s^u ji^j l«jf j* i«J o>Ji ^ 

•A* «a£~Jl J*ljc~* i^JUil i-jkjJl JL£JiVl 

olS> £. j^Jl ^S^ 1 ^=4 ^ ^^I Sj^l %r J» 

iLU LjjV U*-^ jtJ a* ^1 oLS> oL,^ 0j_£j Of Lb* jl_S>JI ^ 
Iflt dUS _ 0 S^a v~J bL* j^f ^ .Ibl ^ L&UJ r - ^1 JjlJI u . ^-LalJ 

.i* ^LS iii ^ alj js^Vl ^jJjjSill f JLfcJl 61 . ^1 oLS> OLt, JUL 01 

olj^l J*^ UJaJI ij^lkJl ipl^Jl £. Jil^s, ^jJ^^sJl JLJUsJl lift 01* 

JiJ'l ^Jl oil jLA'ill jlJU.V i-j^uJl Xp^JI 01 jl) olS^Jl 

JjJ»- aUil 01* 4 ^1 olS" ^ ^Li -ui {jSlv ^JUI cJ^Jl Jj . O-iUJi 

. l^lS^J lit jju ^1 iS> oUjJ ^-^i. 
-o«Jl iiU-Vl f UjVi ^ i£ jiL* . fa^> ^ ^JD LIS" SjiUu. ia.> ^yi pi JJ, 
^ ,^>>Jj-i >-i j_s~i! Uy» Aji jlSj •UpJNl o'liL^hJl J-*i: ^1 viU; ^ 

VYA 



UoJi > i^ijjJi *i J ^ie U <W) . (Hubel and Wiesel Ju^ 

^1 *JI c iUJl J»Uf ^ jjl-Jlj t vwliJl i^aJl Sj-iill ^ fojj^Ji 

^ a^jUJi sytaJi i£UJ c^uJi ^.^sUi, ^ . JL^^sl l^uji 

*liU* oljit cJtf ISI U LjU ^ vUUi ^ ^ii . .L^ftU ^->Jl iJljaVli 
Sf> » Vjt i>UNl xp i^Jl JL^UJl S^UUI ^ fc^. ^j^JiJi dLtfl 
f lkU *jLt- ^| uAfcj i-j^Jl L£UJ| j^jsj St fU J-S^ Jfijsv 

yfJI .Infill fUjf oL>J j>* Ji^u S^liJl sysjOJ JUv*Jl l^ji 
Vj- dtf Ly : jJiaU L,U U^y Lib sS ^ u J| ^1 otf uiJ ° A) . Uj^j 
*tfil OAS ofcaf ^ ^ oiULiJ .UjjVi f u»,r ijJ* 

iJ^JI otUJIj . a^Jlj v^ji oU^JI UuU; 

i J* ^ U>^.) toUJl UJj>Jl 01 ^ .U^l r U,V 

0\ J v*!^! LU ^ t^fpb 0 *-Y-Y) (o-Y-Y) i^iyi\ p-JI 
i>^Jl OAS oljat ^ gfll ^ ^ i,|jJi ^ ^UiJl ^jjdl UU 

ji I.UJVI lu±S Sbt, jJk^J . ^aj| UV\ iJu jJJl l, J-r i iltpVl 

YY^ 



^ jA ^ J 1 -r* 0» 0*~J' oUlS^l 

pUJl . ^ ^Jb- dlU*, >*J| v-Jl^j- & ^JU. J| cj^ji 

li* Jsk • U*- oUj^II JIjaL iJ!>U LJ Of -uu J i ■ , 

«1L* of LS . L-»- -JjO-Jl oU^I jo>o SjluUl oL»«-Vl 1 _aJL? oljaf 

o^UJI je> ^ jaa of Uil^l 

(Gregory of sjIjUi oik^ saUJi Uj^i oui^i 

. iJa^ olftUll ^Sy^J^^o ^JUJi ^^j^f 

oijj^l Of c-Sj l» <n> . i-^JLjl JLSLiVl ^ J Of 

iLoVl ififS JU-^J Sjj^, Jl jjJbu Ob oUoJoiJ ^ iJjf Sj^ cJoj 

Jlly . S^UiJl iil^JL iJl^ j^JJ ^ ^UiJl J_S^iJl J± Oli ^ 

if ^Cu 01S (f Y-Y-Y) (PoriZO jjy.) ^ ijUxJl i,>iJ| Oli viUi 
^ ^js^ lili . Ail — Jl Jjib SJUV y5 JLjJb- iSL-,1 L-Lp Li^t Oj-Si 
J»>iJl ^ JUjf L^hlfe 0 j$C^ <^\S iil JUU>- j_j ^Ull iyJaiJl Oli ^-l—Vl IJU 

jJ^ ijUi. OL-ISUJI Lfci j^- Of cf~i & ^ SJL-^-jJl iJ^JJlj 
j^L L j*jf AiLw. JU-^ ^JJI JaiJl 01^ I il ^ o? 1 * 1 ^ O^ 1 -" 

Yr* 



i-iiVlj ma^wJI J»jJ-iJl f U,t <.±jJ^\j-~*Z J\ ^ (|JLJ| dUi 

^ .j^aj r - ^ait of ^ J-iJii . ( \ y_y-y> 

. fy» jtfUfc ii\ . JUuf Ly»U»>^4 ^1 tSji ^ 0i» t5 >-( 

Jl Sat* J^jJl UjsJb c^J p. ^Jl o»j>Jt J\ fUjVl jj*J UJ»j i^. JjJilJ 
a* 4— &u ^IJI ^. ^Jb Juill ^>^JI ijA^j SaU iljJu*l-iVl 

3^' *W J* Ut J* f±J\ J* ^--J jl^i-l <JU- ^ 1*1 *LiVl > 
ol^i, a^-j Oii Jb-V Uijj (T,) . l«Jl J-^jJI cl^S LiLS^-t Ot ^ 

j^Jl <jP ^^dl JpLj L. JU- ^1 U\ Jl i-i^J 

> ijLH" i-^cJl oUUJl jJ*d c/*U- f UjVl JJjup . jiLuJl 

iJljiill jljfc-l U*S IJLs;. L~,fc ^ > fjU. J*. jjJilJl i-jjJiJ OVj 

Yr\ 



i " ( Yr ) — 

. oVUJl .a* ^ ^ ^i^, - jj, 



ttb*Jl ol^^l Oli ^f sjlpIS bUu-i, . p Uj^J 
l~JI ol^ Jp UJIj j^JiuJl J* 

^UIJ ^1 Oil * dUi J* Jl*. (tt) . j^Ji r i&4 -ji ^L-iVl 

^ oiyJ~ >yi f oi ^ ois l*^^ i^iuar, UJUoijij 

^JjJlj^J ^1 <5^jl i^Jl 0U GtffjUf) ^ Jj • ^ ^1 11 

Jp Ui ^.ai- J JliJi .i^Vl oU^, j^f 0> X (^T ^ 

J^J> UfeU ,^>JI ^ ^ diJij * J^laJl Jl i_j**Jl ^LajJ 
01 *&»iSLZ* # 0i» * ^jf Jl SJCsu-Jl jl ^^1 i^JiJ Liijj 
^ JXiJl ^ UL»jf Uul ^j^. Lwj jl^Vl r ^>->- s ^ t 
ijidl .a* OjS J*s**fi la* J>.>» ly . *U^I JLjSLS oLUz~ 
;j kJl olj^A* Jl «^ jSSl t uju; juif j^oJi 



fUjf 01SU, 01S" Jij . jSSl f La/SK Cja ^JU L^-LJL5UL U&J LjJl 
fcl* J»-as ^l olycJLjL) ^j^Jl ^ ^laia-Vl o- aJi~J 01 ol^-Vlj JSCJiJl 
vi~iJ Of o**i fcS^uJl ol j*ijl SjIjpj . ol*JVlj jl yfe-Vl a,Ji^ J 

fUjVli cl^jLisjMl >rf."o jSL i jU/iM J s^ltjl jJs-Vl ol^^JL. 
fW 1 Vr-jl»JI JUJaiJI J j^L. jj. Ua^-fjl >fe-.VI ol^JL. f lai^-V 
jljfc-l . f UjVl ^a^x-J I^JV jl ol ^JL. ^* SykUiJl JlSLi'ifl 01 

YVY 



^1 iVfl oVU J\ Ul, f UjVl ciJbJ ^ JS^J 

i-yUJl Jj> ^ f UjVl ^jais-S Of, yr-j! I4II ^| ™ . (XJTjJlJI) ^1 
JUtii : J£i« ^^b, pi Uup jaLUI JJ ^ JUUmJI ^1 jS-VI ^-SU, 

^ r^vi j-j^i 01 Lsu m> . jj^i <„iv,.ji ^ jU ji 

< TA > - M ..I. 




U C W ^J^ 1 *UfcJl JJLSe Oi ^ y^sl 

J^jdl^JOi,* * . i*Ufc. U»jk* f Lj»jV! 

^ A> o* Gdfc Ao r»j ^1 ois/yu . ^ ^u, j^a j*b 

SJ^Vdu^U,*! Of J*, oil t L_U . cru JL)L i^jLJl pl^Vl ^ 
O- j^3l cott ^ J^U; ^to ^1 ja*JI ^ L.^, t jfljuJl JU 

YYT 



f C U ^ ^'^1 ^ 4r* sr" .Hj-W-j 
ij^^iia; y?Ji ^yui ^ ji ^ i^-ju^ji r L>,vi oi» 



^Jl^- Stf ^ JLU* s,^ 4*JLi aJUJI .JU Oj-SiL. jJLi, . ;< 



Reversing And Impossible Figures 

^UfeU ^ oj& Ot jjkJl **AJi . l«J JJ kJ\ ol^iJ 

Ufc i^JUl JlOVl jx; US . j^Ij ^ jiSf 4-i J jji ^ 
L*. o*Lij of jSU, (T\_UY) OU Jl*. . JilaJI ^ v juJbs, cr ^ c: 

crJij/j JWh Jl ^ ^ U*Jb-f .^iJb^ ( a> 

s^iwi ^^ji oL^ilji pju (k-i > t (n) (Necker ^) 

(MaCh ^L.) V US _ iLUl .0* ^ i_JLuJ| SJ^LtlJ jLSLi*ilj . (v-SUJl 

oL^sL^^f Y.i-Y) (Schroder j^j— i> ,JL--, < v uj_y> 
us OJ iiiji v-^^u^oVU^L4is,_( V Y-i-Y)(Beaunis 

dfef^ ibjlj. J»j_Lrf. «J*S »UJI ^ Lsjj ^JJl ^LdVl UjK jl^u- 

• (creji) t> Isrji^ Ujj d^j i»^iJ| JlSLlVl ^ i*5U i jljj 

dlj^L- OUUJI 01S US ^1 & J[ LJUt l^jjj^, 61S 
^Uy> Soil *s-j > ^oJl ila^i J| ^» 01 . i/ iUJl ^jJl 
V-^ ^ L. UUi dUS ^ ^1 JL*, . jjliuJl 

^ <& k«i jSSVl «-*>Jl OjJUkUUl tfje U UUj _ ^5UJI ^.jUJLi 

YVo 



JaJjJV ^ .>J JLySUJl JlSLiVl ^i^r iulS3l cAJLiJr JliJ 
ife-*JI Sj^Jl sly^- £iU ^ i-ySUJ| JlsCiVl . ^1 

JzM^^j-if*^ i/*-** iwj-AJii p-z of 

f U,Vl ,> tilLtfj i-jSicJl JKjiVl JLp LJU ■* aJaJl .j^cJl, ij^j 
*LjJ jSU^ W ..... J I J^jUJ illj^l s^S ^ Jli i^JJI £L_~SVl 

Li _ W ijj^i sybiy i ^ is,^ i^v mi Uu-^ 

V^NI ^ ^| JSLSJI ^ (v-V-t-Y) ^ SyhUiJl OLUJI ^-JUtfj . 
olkJai^JI Ot <r ° ) . «tAJ iUjL 0 sjl-^JI jj-^JI j^- LsU. 

Yrn 



( iOvM» Oji i silk J* JH. . J_£jJl £. jil^-fl 

.juJl j^. J j-Vl IJL» ot & »*J\ J* iS&i abul *SU cJJL, U 



jj-^JI «^Ui . (O-UY) J^S*JI JJai~j! jJab *jLA* f JU* ilLlAj 

ot ^k-J jj l|£J i JSLtj Ujjj-^J ^ J* _ J»UfjN» J»U»; > i-UJj 
p. ^1 tb>Jl ^yC-l *J**JI JCiJU ni^f S^j . 4_E*J aLut. .kjjS 
\j& lt*~*>- *ljsrVl <-iv»j ,y J**« SOaUuJI of ^i^Jl JL* iL^w»i 

^jUJi p-jJi ^» 4j^u j^si otj-ffc (Penrose and Penrose 
aai ^(Maurite Escher ^.1 *> f is ^JJi (vUL»i>) 

Wis/?? . tJw vryU oli^Uj sL* ^ jlaLli at * ^ U* I^'juLL. 
oVUM U* 4j -il^y J-SLtj dUL^ 4_J*i iUut oli JlXtf 

: ilL» ,y Lis ^>J| oISJjuJJ 5^a= -^Ut 

!> 0* JKAVl JUL; <V*-Y) (V-i-Y) J- 




Yrv 



Op - tical Illusions 



i^Jl ^L-dl ^ & g^J Of J^-JI IOa ^ 4^j=Jl f> -pi JjU: 

& ^ J— ^ o~*i • Jj^ 1 J^' <j *-4>". r ^ 



Op - tical Illusions 



^-iJi pUUI^i-i *JUJ| ^ji y> ^LbJt l» ...,.,.-Ji ois" jlsJ 

YtV 



^^js j-ikJ - o^u UL*,t Oj-ScJ M ^ . iSj-*J\ 

jUbcJl j>J 1L>J\ oJu ^iJl Of j» iiLwi 

^ itJs/tft f Ujt 0 jSi- JjVl . liUi J^t UiP ai JjJb- 

ai^W* Osjj 1 -^ ^ ^ ( p onzo j jj*) ^* * xii ii^jj 

^1 Sty. ^Nl ^Ij . (T-X-t) Lr*lfe J-^. JL^fl 

.jliijl ^JaiJJ .5U.JI JU» ,> ^Lill ^JJJJ^' 

i>iJl J*> ^ » jM» P*- **** ^ ^ * 

villJb c-i*Si U5 0t a- ^ j-^ ^ 

US >Ua* ^ J vjliJlj j>iJ» olyJL. i^lej . jj-tiJl '<->^ 

Y1A 




^j**™ (V-T.T) ,i MiVl OUtfJI OU Ij^-lj . SjJIaJi 
oLl^J f ai^y-Vl L**u, <.. fc .. . . oLil^J f . ,> ^ 1 ( ^ i_Y_r) J| 




^ J,J^JI S^i ,U}f (i-JL- AJb.V j^) ^ JLjtt L+il Jp UfeJi 

J ^ ^iJl JCiJl Of US' . OLSUVI j4i c-U ^ U^j Of 
sill*} *~f JJ» J£A > <2»-V S^m. jJ^ HSU- S^sAJ ^.Vl ^jlIji 

. C~iJl J,U5 ^ 5>Jl v_JU Ji> ^ j^Jl ^ ^| 

or iap lj ( f ^ 0 . Y .r) (Tichener^v) f u,V tfsu. ^ 
^ ^ ^ ^ f i^r c ^ > jj, as u 

<f sfb • ( \ A-Y-f) ji < i v Y.r> ^ w>Ji 

Jl>1> Viiil g^Jl l»l*ti iiwl* cJju. ai L^s-jljuu. Jbi 
" usi C^" u^' J-Ait >~ .UjVI r UMf j-j, 



Yt^ 



J^j aIO ^ ( Poggendroff ^jjlj^-,) ^ > ljjl-^i 

^J*~jO JaSi Ja>Jl oLVj^^li; ^ *JJL»Li. 

^ ijy^Jt ^iH^ 1 Si (Y Y-Y-T) Jl (T •-YJT) ^ LftLSJl tti-Vl 

^ (Y i-Y-T) < Yt-.Y-Y') OU-^ijdl 0U-^» . ^ > J£i, 3^ 

i^uJi i^J^Ji oii i-iUJi pJSsi-ru < Ehrenstein ^u^f) 

US' . l«Jj» v-^Jl liLiJl £*^J1 ui^ jt JS^Jt ^>„..ti c ^Jl 
jJljj) f*J ^ (f *-Y-Y^ ^» (Yo_Y-Y*) J* i^iyi\ p—^Jl 

i4=s> ,/ g/cs 4*s^*Ji i>iJi^lL- l^. JjVi ^-jJi ^ ( Zollner 

c~J ^ ( Yl-Y-T) ^ ^ aUJlj . ijlyu JIB t Ji-Vl Jl iijLM 

j»J jJ; j&fjH li» ^ ijjU-sJl IpjJ^JI 01 ^ t J-SL5JI Ua JLp 

oUMz ^» *sLiJ» (Hering) g^ux so*Ll. ^su^ . opUs ^ AjtM 

(YV-Y-f) ^ l^tjL^ ^tVS i>wi f UkSU v-i^j- j-i JSLt, U 

(T • -Y-Y*)j (Y^-Y-T) ^» f laic-^J iL*Jl <JL*iJi i^^-ilt, . (YA-Y-Y> 
J-^ Ot AjjljiJl J»jWI JS j-- V- *!^U f .IJL*^-.l ^SUi 
,^11 gij-Jl <3 > iiUiJJ vlL^w Ji> j*, . ^^jt LJfc- 

«>w < Y*-Y-Y*) ^ ^^^JUI J^ClJl j-ki j-^j . oL.J_~,t 

(Y* \-Y-r> p-jJI jw^Jj^fj , oU*UuJlj ^1 al Jtul ^> gkJI ^fS 

Y«» 



J\ cr y.yjT) JjVi r-jii ^ . (Munsterberg 

LaiVl VWl O*^ ^ Jl U Jlaj . ( Y- Y) •> 
^ ipLJl ^.jUp ftUjL ijJIa SS>- Jjju* ^JiVl J»jJaiJI . 



. UiVlj ^uJl J»>*JI o- J* ott^'i/l i,| 
Uj fcU Ujj ,y iiLfcJl j^jLiJl l^Jjboi t<>.Vl 




JlSLiVl o^b Of J^. otf dilJLj i^J! c iUJ| ^ 

^ *lL«i ^ . J) ^ ^ ^ Sjj 

Yot 




r >J sJL-Ji ( n.Y.r) ^^11 : < ...^.Jl goL^j, 

uui (yt-y-y-) ^ ui^Ni u . j\ ^ aj n 

jsuxji j^ji jjUL ^jui jjussji ^-Tj^ jua (ri_Y_r) 

. Cr- *- oUo- iuj, (YVY-T) ^ JS^Um U^, ^ *J^J 

^ ^ *** J 5 * «W Oli * ^jJl Ji a* 

^UI^JNI J^ljl i^Jli ^SVI JL*>k . <* uy-T), <* ».Y.r> ^ 
g F iij- J. J-r i ^ ;^Ui!i jlo,. O^y ^ U ^ I ila^Jt 

^ • JljJL. j^OJl ^.Vl (gUttl) 

.(^.Y.r) (rt-Y-r) & ^ jjj* Jf*\ ft^Vi ^ as,f 

Cf J/ill Wy=H 
jj^rtl Lu f L^Vlj . i-y>. VLSLif JLJUl fJ --Pl 



W-^=J« £*UdL i«>JI i s ,-jU4H f UyVl ^ 
VI *».jaJL ^Ijil iju oL^uJl «5Uf ^ ^1 dU: ^ 

. <o Y-Y-r j\ o *_Y_r ^ 

YOY 




Too 




Ci- . r _ r) 



Or . r . r«) 




U1 




do _ r . r) 



cn . 
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tnv 



(re . r . r) 



<rv . r . p) 




(rA . r . r) 
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YVo 
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(FA - r - FJ 




.1. I .1. TIT .1, T ■■ 



YVA 



Cm . r . r) 




(i- . r . r) 





<jr . r . r) 




YAV 




YA^ 



Reversing Figures 



ijj^t, JL$feJl ^ aij . ^ O 5 ^ o - ^^ 1 v±uas> 

j^iJI J£aU ^Ljl illpNl 4. pL L. (j-yj) JL^it ^ J* 

^oici ^Vlj j^lJI JCsJI ^ J*Ucll 01 j± JjVI J^iJl ^ oijj 
>3i V41 31*^ ^Jl i-k^JJ V^JI ^ jujuJI ,>> 

^ 4fl*J,UJLy . J_f~Jl ^* L*J Jal*Jl jXiJl St ^ ^jJl 

c V*J»j^o\suu i^JUi^j .(\r_r-r> ^j>*pi ^i^j-^-jJi* 

. lUiJlij li^LJIi CJ kJI ^ UU-t Ji^- <_£U« ^^A*** Oti fcSw) 

Jatb iiUl yt-J JU*5 ^ ( > i_r_r> ,y tfUJl .JU klyJb- JL*&-1 ib^j, 

( \ a-T-T) ^*-*jS\ r~J\ j SJU-U-ol y. iJL. jNl ibji US' . 

U Pijr-y a a- > j-Ji W tp-jJi >~* 



. iJla tfjfl a* UiJI <5Ji~Jt. iijL* Jljjt 0lj4*JI id> OjSS 



Y*Y 




<l . I" . p) 




(r . r . p) 



<i - r . r) 




YW 



(v . r . ro 




(a . r . r) 



<1 - r . p) 




or . r . r> 




(iz _ f . r) 



do . r - r) 




(n - r . r) 




(ia . r . r) 




<r- . i» . r) 




r.v 



Stereokinetic Effect 



olS JUpVI ^ 2UL- ^kj i ^kJt SjjUl iS>JI LjJlaJl -UUpI flULi 
Z&J J J*jM-*h • (,) Ufl aUjVl 4^J!A5 OJb L4JI U$ ^ 

If^u jJIjjJJ ^jJl a-*^JI J* M J-*if sjlaLA, ^ U5 



^Li. 55>~ SjljjJl oUtjk-Ml SJL*l* iJ^Sj .j-SbJLJt CS u^^l *1>^ 1 
jOi apLJI Ci\ j>aJ «o*b «S>« £i^Jl iS^3 tip ii*Ul ^jUp 5S>J 



(i , i . r) 





nr 



Ci . s . r) 




2-3UJI0.I- 



<Jl+J i v-UJl *±~*- ^ ^ 01* Olj *AJWtfJdk>jJLii)1 j^ULpi* 
^Jt jJUHAWUJUJI jj^ of c 1iJI > ^ . ^UpV iib**Jl 4_>-jVl 

f i4-^u-i jj> ^ at^f Gr _ut of ^f * ^LJJI 

SSTjii* oU o-L-Jl «JU J*b ilL* OV « ' < <JjjS*JI 
^ J*b J*-, JO ^ JUJ US' SJUUJI ^LiJl ^u* 

^(jjlftt^ vJU^J ^^aJl ^1 oU»j ^ 3 «J »a-Jl i-jiVl SjJJIj 

oU~Jt 0& *JU, . c„S^ M cJK Lf-ii^jJIiJl oM>xi Of J ,'ljf 
O* i-^U-5UI •UiVlj ^LJVI oVUJ Ui^u- JJI jytf I 01 slUS 
^ U^4J OjX. 01 ^ Jl li* ^Lk-I ^JUI juJI ^Ij . j^tVl 

jjsi si) i^ai^t, ijja^-,01 (i-^rf. jjsi js^ ^iii iUy) ^luJi 

rw 



^^Jl »ULp ^1 i jJUiJJ otfjJuJl iJjj osi : Lilj ' ' . r - 

^L^-pVI i^JLi JJU JLiLoJI i-Ji;Vl 1 jl£»f Oj Tuiii 0: j 

^f iJilf ^j^lj . M SJj^TiM GjR&^jji**) 

*Ul* pJL dUJL,_, . i-U* i-lji S— Iji S-.j-*^ JL* ■> g.r.. 

. i3j_)<cJl Ol £*»*J '^^>- y 4_JI J_o»j_JI ^ U AjJL*w SJLaaJI 

^1 UJU JbJLiJl ^JbjiJ, SJL^JI JlSLiVl oL^aJl Obi jyjow v-Jli- 
VJUJI C U>J JU« Ot c i^-^Jl f L*jVl JL- J, .j^S 

. il^u Jk; Ot U-jjkJl ili-Vl Ol^«l<j : StUJI ^ Njl. tSj^aJl 

J_Ci, ^L*JI J-^illj t f U v L*3l Oli^ t ^1 iJLfc, . i^~^Jl 
1*1 J^c^pUJIj t fUjVi ^JEf ^--UJI Oyiil ^ ^LajVI ^ Lfci 

o5 \ 4 u ^ ^ju f U,Vl aJW ibJUl J2e>JI .i* 01 J yll o^-Of 
J* jm*^ r - U, . U>f ^ US e^rJ^ • M-Sa^j-d ol^ 

t ^1 objliJ ^ ie>J if Is-p 0j& Of Lj5Li ^ iyo-^" 5}-*^ 
^ yijjl J^Li- c >j J^^-L^Jj 

U,j jJI icJt ^jy^S jy Of W »JI CjV ■ U=-iUJ ^dl ,^31 <3> 



^jtajJI 0*JI 0) JgUIJtoAllJ 



Jl^^l^Olj . J^tfij&ljtjJSjSI OI^J (\AY\-\W-)J (Cyril Barra^ JL. 

Compter* ff 974). Lancaster (1973), LucfeSm*h(T969) t Paroto(1969), Poppet (1968), Richardson 

and Stangos (1974), Sertz(1966) 

BKs /7a3# andHanete (1961) Beardslee and Wertheknar(1958) 
Kanlzsa j(\*a\) Kuoovy and Pomarantz Jail if ^Jl Jlt^t ^^Jks ^ 4*1j>- jsl ^^bjb^ 

^'^Surt'^jVlCr* ***** ^jL'SJjjILm (WadQujjM.i 

(Gombrtdh) 

jf fc ^-*cir c^JtLU 1 rrj^f t+sJ 0-0*^0* «4*»ii/-«* *&*L-jm* c^l+uuU-i 

BeardsleeWertheimer-ms(/j^v\ \\TA) 

cf^(P*chard1961)*JJ* J-** J*-* 

m 



. Oalfey(\lVA)^ij Gregory (\lV-)6j J * Kjl r r f~Jk!j 

. Pratt 

. f Mn; GottschaldtJilisjSfii. ^.yu. ij^W ^^y^fll TA) ^-kijn - 1 r 
«U- i*j*.(Osterand Nishijima 1963}(Amarican Scientist) J HU-j (\4lt) (Oster)j^.jl . I r 



.(HVYJj-l J (Simplicius) JJ ^ Uu* iyi-L* SiSl** J(/ean Baptist Moire) 
(Una-say 0 1 W OUjjb ^ > ^ ***** J** - ** "-*^«-** - ' " 

. iJjl ^USUJI ^^IjJUJ'j^l ejzdl JLU^Ii^V' c^' ^ (VonBekesy) 

^Jl^J^b Alw ^JJl *" JU . 

VYY 



. (Enroth -GugeH and Rbson 1966jZi) g+Jl UjS^ jL&yi g Ub» ^ 

Jjz^jtjJjirj Thomas Young (\A • ^l^U/*-/ L^L^ijSUi SjJLJl 

ll r SL*Jl^lJU^I M ^U i j. Chanas Waatstona Urv 

(Univesat Joint) aL+jSL 



• 'iP 3 ' Jj-"f J-** ^f^3 oYU ^i .g-j a ^ *u giUi// cup ojp>. (Basantand/aadbaatar) 
O* ***** *JJi V^JI^l* Jjij* *z-£ fi k- JjijJt-i LaL* Lj# r*jJj^jL§il J^Jbj 

. Ahwfe f 1 1 V£)j&SJ Ur rr *H. ^ ,U,L; 

. C i n^; ^tr^ ^iu;/ ^jxuij+h s^jt vujji ^^utj <za*jji juu\a 

C^C^ut^ *t*> &-U}lyr1j*Jlcr ^^Jt^fj^Jl JjJjl. ( \AYA) ^Lfj ^jlj+tJUJ- 1 1 

■ Guild M^J^^U^/jSC**^ 
JjUI ck-H ZjjjJl^SUJl Ujiy^dl hrj^J\^j^\jM VMfaggjLjl JMjJl JjlUI JLT.ri 

£rV .(HWj 11 VI ^UL,; ^^^Z *J/>i y/, ^J/ ^ ^.(^ ^j^y j^y£ i^L^Jl 
u+u+j^J^J i 1 1 1 : Jt-; ikUX*^ 0j& UJMtj* UjgjSSjSUi 5/^ 
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